INTRODUCTION
============

Olfactory dysfunction may occur in the course of natural aging but may also be accompanied by neurodegenerative diseases, such as dementia. There are various subtypes of dementia, including Alzheimer's dementia, vascular dementia, dementia in Parkinson's disease, and frontotemporal dementia \[[@b1-kjfm-18-0202]\]. Alzheimer's disease is characterized by memory loss, which is associated with neuropathological changes, such as neurofibrillary tangles, neurotic plaques, and atrophy \[[@b1-kjfm-18-0202]\]. Vascular dementia is characterized by cognitive decline and concomitant cerebrovascular disease \[[@b2-kjfm-18-0202]\]. Parkinson's disease is characterized by movement disorder and loss of nigrostriatal dopaminergic neurons. Frontotemporal dementia is characterized by atrophy and frontal and anterior temporal lobe degenerations \[[@b2-kjfm-18-0202]\]. Multiple studies showed a relationship between dementia and olfactory dysfunction. Olfactory dysfunction, particularly odor identification deficit, is a symptom of Alzheimer's disease; olfactory symptoms may occur in the mild cognitive impairment stage \[[@b3-kjfm-18-0202]\]. In Parkinson's disease, 80%--90% of patients complain of olfactory dysfunction, and these symptoms occur before the appearance of motor symptoms \[[@b3-kjfm-18-0202]\]. Olfactory dysfunction may be present in frontotemporal dementia but is not as common as in Parkinson's disease \[[@b4-kjfm-18-0202]\].

However, studies on olfactory function in vascular dementia are limited. In addition, the results are inconsistent across studies, which further limit the applications for research and clinical practice. Here, we report a case of vascular dementia in a patient who complained of olfactory dysfunction.

CASE REPORT
===========

A 75-year-old man was referred to Chung-Ang University Hospital because of anosmia for 3 months. He had no medical or psychological diseases. His nasal septum was deviated to the left, and nasal endoscopy and paranasal sinus computed tomography showed no other abnormal findings. Serologic examination for the levels of vitamin B~12~, zinc, and copper were unremarkable. An olfactory function test, which is the Korean version of Sniffin' Sticks test, KVSS II \[[@b5-kjfm-18-0202]\], was to assess the olfactory threshold, odor discrimination, and odor identification (Transition Dyspnea Index \[TDI\] score). The total TDI score was 11 (threshold, 0; discrimination, 6; identification, 5), and the patient was diagnosed with anosmia, which was unresponsive to medical treatment, including oral methylprednisolone, pseudoephedrine, and mometasone nasal spray. Although he had no complaints related to cognitive function, we referred him to a neuropsychiatry clinic to evaluate the possibility of concurrent central nervous system abnormalities. The Mini-Mental State Examination (MMSE) and Clinical Dementia Rating (CDR) were performed. The MMSE score was within the normal range, and the CDR score was 1, which was indicative of relevant to mild cognitive impairment. Additionally, brain magnetic resonance imaging (MRI) was performed, and multiple ischemic changes in bilateral periventricular white matter and minimal brain atrophy were observed ([Figure 1](#f1-kjfm-18-0202){ref-type="fig"}). Although the MMSE score was within the normal range, vascular dementia was diagnosed based on MRI findings, clinical history, and the CDR score. The patient was prescribed with donepezil for dementia treatment and is currently undergoing regular follow-up with olfactory training.

The patient provided written informed consent for the publication of clinical details and images.

DISCUSSION
==========

Patients with clinically diagnosed Alzheimer's disease show a marked impairment in their ability to identify odors. The prevalence of olfactory dysfunction is estimated to be as high as 100% in Alzheimer's disease \[[@b6-kjfm-18-0202]\]. However, olfactory impairment in vascular dementia is less clear. Olfactory abnormalities occur in patients with multiple infarct dementia but are not so pronounced as in Alzheimer's disease \[[@b7-kjfm-18-0202]\]. All stroke patients are normosmic or only slightly hyposmic \[[@b8-kjfm-18-0202]\]. In a study, the prevalence of olfactory dysfunction in vascular dementia was approximately 15% \[[@b6-kjfm-18-0202]\]. However, in another study, patients with vascular dementia showed a similar level of olfactory identification ability as patients with Alzheimer's disease \[[@b7-kjfm-18-0202]\].

Vascular dementia is characterized by cognitive decline, typically in a stepwise manner, compatible with dementia related to cerebrovascular disease \[[@b1-kjfm-18-0202],[@b9-kjfm-18-0202]\]. The mechanism of olfactory impairment in patients with vascular dementia is unclear, as the distribution of cerebral pathological changes does not usually affect structures involved in olfaction. It is hypothesized that the presence/absence, range, extent, and type of olfactory deficits may be influenced by the location and extension of vascular pathology \[[@b1-kjfm-18-0202]\].

It is important to differentiate vascular dementia from other types of dementia and diagnose it in the prodromal stage because early diagnosis with early preventive intervention can delay the progression of the disease, as in cases of vascular dementia \[[@b10-kjfm-18-0202]\]. However, the possibility of vascular dementia is frequently ignored, and evaluation is often not performed. Vascular pathological conditions in early stages of vascular dementia may present with various systemic symptoms, such as swallowing disorders, walking anxiety, frequent falls, personality and mood disorders, and when these symptoms manifest, patients are generally diagnosed by specialized medical staff, delaying the early diagnosis of vascular dementia \[[@b10-kjfm-18-0202]\]. As vascular dementia can present with varying systemic symptoms, depending on the vascular lesion site and extent, and as in this case, olfactory dysfunction could be considered as a systemic symptom that could occur in the early stages of vascular dementia. A smell test is a useful tool for distinguishing among Alzheimer's disease, vascular dementia, and major depression \[[@b6-kjfm-18-0202]\].

This case suggests that old patients with complaints of olfactory disorder but without symptoms of cognitive decline should be assessed further. Therefore, the olfactory function test could be useful for early detection of underlying vascular dementia, which could be evaluated using active questionnaires and imaging studies.
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